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RtlIB131DBQLARAT|Q1^ 

; pi «i qijgiiMil^ fii3t, aw} joint wwjUiqr of thp sHt^cct Bwner wWpH cWmetf 

t(f\A fw wJuJ* * patent iB powsJit for tJje application i4ettt'lfie4 nbove. 

I waa in ppiigeqsicm Of t}»! inyestiaQ 4e^Tie4 t>y t};e c^ams of the tippltc^ttoi) 
i4fi»irlfif4 fllxiYB Cthe ptesei^t jq»plica(iQn") priorto June 24, 1998, Atte£*e4 «9 Appen«cef» I, 



t])e ina^ set (Qfpe4 ZZ33) ii» ^ ^tn^cti^ 



jflvdved »i flie ttall^oii of thp striictute; ^ 

the pra»ss npw (n^n}e4 qv4OSP530 



As cQQ bp «|»pieciata4 ftom the 4stes pf Uip xepmcs and the lay«« VlWS 
doomjjeW, tb© pwUmwaiy i^ea was cfiiic4Ye4 mi iciiM » 1997 iR tJifi nwsk s« ZSaa wd 
w»i»aliae4 «i chiiyvnBrM « l«» 1997 w4 «niy 4998 ^ m June H 1998. 

In tbe f<#>^ is a iim Mled 4e96(l^m 

Jminaty Bci^ «lifiM W Pphsw 

iimpnait poiiits «s ^ anq^ 

]«fi»t»<l to w "NoTab*'). pep p«f « 4. T^e fla^Uc QS5 ]g)i:a|QPffi aU N-wdJ a^qna «4 8» SCfiw 
^ ;fi|icms tJie NoTab dr^mnp Uyer (see AppejwJix if, ^. 
cQiTesppvliTig channel rpgiwj of a transistor ip dopeiJ wjifr tJio ?vibstm» concentwliap «i thp 
central portion and a hi^ P-type conoantTBtlon in tbe e<Jpp portion becwse of tbe Isjeral 
di^fl)^ of ibe neaivby P-weil Tbe P-weU <^ivs^. ^nd also thP 

coneapondiiig teleta} diaision is mainly obtained dnring tbe HV/tV m vmd o^d^ 
tbcvmal (p«fififine4 at ?qQCy750C und 9pOOflPQOC flpnefiUns. ^wpcefiwly, sep 

6-7 of Appendi3F I), bqt also dmin$ all sR]»cqueAt; dwil tteiitmemfi, ev^ if M lew 

May IMS Espi^Tt $a$iti^ Te^ PmE<^ Psscriptiod (Ap^ 
Tins lepoi^ contains the deacdption of the test sWfnies in tbe ^ 
afler a partial niaalc set modiflcQtion (as is evident in Appendix V(U tbe ^et WP 
opginftlly gpnenwed dwii»g 199?) fallowing pieiiimiwy ciw«p|ffl!i2«4on of fliat aiiicon; ibe 
most Telfivaot parts are: 

I 
f 

*e t\pm (dated Aptil 14"" 1998), pag.6/1r7{ apd 
the desctiption of THGs (roope specjfrty ^ ^^^JPP inclftdmg tbe NoT«1j 
mmm stnicmies. i.e. see TRGp <i, ip. 8, 12, 15, 19 wd 20, respectively at pp43, 13, 
19, 22, 26 and 27. indndtng dj^GBtent izanaistor optionp and difta4 £eqnfetTifiS. b» well as 
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"Cbe of nos^ f)ow deaervefl sotne 0icpi«vKiciaBt t)t9 tftldp p. 6/77 
ins lepoM themasic wmber (also in^t^ Pn fhe flfl]fi4n, fioU). fite fie^ CPi^^m^c, 
CufcHe^, Qti2)t tfiQ mMk n^m^ (for ea$p of lefieience, eol.3), m^t nogmg ^"QgFmn nsM t:p 
gOKifalP the pattern (wil|} Boalcqa opei^^jiQi^ and betwben the cirswiiig layiffs. eoI«4) 
Mi4 1^ eventM} flngl si^^in the maak f^tmwi^ (col^, 

i^ost of thp dr^wips l4y<^ ^ jg^somcitrioa prp(}ii(»4 on ilip pluifop^rpaslc aie 
exactly tm^m tirawo (i.e, nuialc OlS p Nw^ obtillped ^ gMmelwHi ^Imm op 
UQia 1 WitfMqt my ii4(!litianal oped^ 

it is desifod, sinMy lisr 800 « MeMll. 8^0 = m » 1M2. 870 Wi. 8^ = 
MeMlS* gpppetzies e^^cfly conpespond fo layout on |^«ts 23. 2S, 27, 32 imd 34, 
]3psp^tivp]y). 

On the coDtraiy, far ^oipe opbcr im»K^ it more convei^t to i^se im 
atitomatip data itpatmeitt D^e pboto-masDc ^e^of^ tl^ ifl tiie case of niats^c IQS ^ Active 
Area, for wM the Oopown ^ iqnoduciMe) dimemswn^ varijitjons pro^nc^ Dy the ptocess 
ate cofopsDisted at natlc leyal: dwwg ^Id o)ndattfln fv? ^ Tpeoaaed {/DCXtS MHoQ ($ee 
MSx2.pi)^ pt(8g,2!^) A 1iiid'« betic ia smw9 m^sr Ito nUtlde )a3»Ci tlienfora adeccm of 
Ihhi} dtawion i9 prodqoedf iviili tp^t to tbe intii^ ragiops patipnied witb plm^^sm^ 
IQSr A is clear tbat, on the qfher hand, it would he highly desinhle Ihfit thP dM)^ 
eofwspoiids to die target valttea fi,e< » dwwq ^eometty of Lp/im fhr a tranaiptor width of 
Xfifm)^ To aphieve hoTh rendts a siziiiig is applied in the photo^a^ generation; for Active 
Area mask 105 all geonistjies dtawu on layer 2 esactly M AwitPd oa silicon fite grown hy 
Q.2f|ffm hy side (col$) the pboto^aisk gei^et^otu order th eoa^tens^te d^ dinwpjtionftl 
losa m pttK»qi) due to hbd'fi he^ tatstion dwii« 

Por odia maaks. it ia poaslhle to loiidinise the effflit CaitA coiTcepOQdtog 
pote&dQl sontBo of errors) if the iM gponw (fl he partanjed on the photo-ma^ can he 
ohtained hy a pte^efuied act of (Boolean) qperadwa oi^ selepted dnwing layen. ht^iv^ 
eventual ifitennette ajzhig, 
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TJlis ip the c«« of Ae wvoTved flWJik <tf 5 R Nqj^ 
ipttglng pwgiw fi?r this nw* it is ^ 

well IFPgiQA MIC 015, OA IflVBT 1). 

IB our enibodiiqent pf ttwj w>nention WP alflfl 
OR ^B\Gat6^ actiw area regiowi (Atm (m teyer 5D wlwre tiie f^oT^t* tswuistors rtftllaeft 
fiipcp not all aotivc aiBft»gions mm be pitKacte4 ftomflw ira^^aiW. w 1^«sniifipfltifl»" Wsf 
6i«q){|$T9)tst)^towiaiin4oiay1}iei^ operMloi^ 

Dio invrntioR ^ pixtpo^e itwF ^ is kcipc betwosp ilie ed$P of active ape^ M ll)^ 
Nfy][\;to^P^ |}ff(48m susfc; liite is acliieve4 the -^JSim Ovtr^ ap|M t£i tbe 

RnaUy ii»e Qbtpioed gwrofsUies are added (0^ to ^ N-weH jpglwui drawn 
on layw I, to olnswiJ K2 3) ov +P.6] I. 

can 1)6 nQtc4 M fiii^ pllQtQfinaflK 105 Aetj^^ 
•h0.2S/(in, true t^afiio? twtween 105 legioo? (defiDiiig jt^^ nitride laypr) and ttii^ 0^5 
K<i1^f!3 ic^gions Cp^^ fam P^wdl inplani) in rpdnqed id p^^/^n Mnpe M ffl^ 
epIatBBpfents (•Kl^/tin and iOj^irn. len^ting in P,fi/(p - Q-2Sf(in) ^fpiii tl^ acfivQ aiea 
gBwietiiesdmwaoAili^daMlwei ' 

ZZ33 Mask S<^ Fun Uyon$(A][>p»adixm) ; 

This dppvimei|( caci^^ soQie ]ayon( v^pwa ofithe ZZ33 ma^ set (see also 
Appe^iiir n, ^^.l p.7; witii nspcct to it, the layout is iptafed \>y.9Q dfisreea c}pc]o<wi$p). 

FagcB 1 to 5 ass anfafwqaent cAlMgistiKsptD (^T)| 4^ view) 
finally Bbowing ttie n^gion whei« flie maisk ftp4r»viM, ^ logo and ftlnip^itioA yaar 
(1997) am ivintpd an Mlicon. ; 

PagBB 6-10 piiow piogr^aive 6i)lai;gBmems of jbe Ismm in or^ IP slvsw a 
TGO inclpiing several gMtmetrie? featnting difEisrent apaqng between the l^foTub niaslc 0^3 
ai)d{i)« Active Area X05; ti^e^stmctiveaeqneiifiondto cibbo^iinem^ of theinveAtNr 

Pages 11-18 sr& pipgre^y^ fqtlwgeni^t^ (sttiiting ffm 1^ global view) 
alpwing t}i6 layont <^ ape EY tr«^^ 

314^oW (opanas diagonal attipfs) amoimds latge nsgiqn^ 4f the TBQa, inMug aeveml 
active amw and ttoefoie aeveral trmaiator atnMea. AoeotdinS to an o^lM iQ^fSiPe 
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pcqgnmr ^ Sfigiaii wom bave been pioiiB6te4 |rnm.^ IHf^ |npl4Vt. On itie 
(xiotxaiy. wW» flte iiiodifle4 nteisi^ 

\»)p(Oteci^\xyitiP implant> 0.35/fm ovediip on thf} Upl jMp p^Ms dpfinpd 

Pages 19 21 $hpw fhe Uyniff of gspcaeta^ end of LV N^Tub 

tnmnstoiv, al^ prasBii^ in 11;e ^3 ma^ pe^ 

Filgefi 22 aad 23 sbow Qse of A NoTub fransik 
]3SF|tOiM cell«|, t» cqi)iiQl-gat& byfe $wxtcb. A]i»i ifaip «mic(we is jnepent in tbe ZZaSnask 

1 

Peeemlier llf t997^qKWt (App^ IV) 

i5 dear tb^ ^smi^ i){||e of tl4s ^ocqnifint, tfa^ 
silicon firp(!eQ9e4 with the ZZ33 mask aet Mqta tbe t;ansi^ of tb^ 
invenfinD) were ab»a4y available in 1997 intiO(Mian« 

1^ sillcoa ^;ai:acte?ize4 In tbifi )«{K);t waa 

flow. 

By opn^Mdng tables 1 and 3, aiid a an4 4 (p^i4<^ it can be m 
on liMqld Yflltage of ibQ f^t^b on otbfirwli» e^vfaem HV orinu^lffQni: DVT of 
about Q.av and Q.fiV was ine(isi]re4 on liV3 and ns|iv& tvansistors, m;pppfive1yi O^er 
elaq|dcal iMiianifitein afB eoni^i)^ 

I 
t 
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I Mliy' dfibl^e that iiU sWeiiifl^ 

Ihese nalanis(tl» wen 104^ 

roaclp a?E plwalwWe by fwie or ii^^ 

lloncd Staisii Cp4p and ifadt such wUIiU £^ 
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